We propose a scheme to produce the pure entangled states through type II downconversion. In the scheme, the vacuum states are excluded and the a prori pure entangled states are produced and verified without destroying the state itself. This can help to carry out the many unditional experiments related to quantum entanglement.
The resource of quantum entangled entangled states play a fundamentally role in testing the quantum laws related to the nolocality and in many application in quantum information such as the quantum teleportation [1] , quantum key distribution [2] and quantum computation [3] . Many applications of the quantum entanglement properties, e.g., the unconditional quantum teleportation [4, 5] require the preshared entangled states. So far the parametric downconversion [6] seems to be the main way to yield the polarized entangled state
However, in the downconversion process, actually most of the times it yields the vacuum.
There is only a small probability to yield the anti-symmetric state defined above.Due to this fact, many experiments so far have been only carried out by the postselection [9, 9, 10] . The best way to overcome this draw back is to first produce many copies of any one of the a priori known pure Bell states as the following
and
without destroying measurement and then use the pure entangled states to carry out the quantum task. Here we show that we can in principle obtain the a prori pure entangled states by appropriately implementating the well known properties polarizing beam splitters.
Let us first consider the well known properties of a polarizing beam splitter(PBS). As it was shown in Fig. 1 , a PBS reflects vertical polarized photons and transmits the horizontally polarized photons. As it was shown in [7, 8] , this property can be applied to make an incomplete Bell measurement. Cosider the case in Fig.2 . Suppose there is one incident photon in each side of the PBS with their polarization totally unknown in principle. If we can find a photon in the outcome in each side of the PBS, then the incident photons must be both reflected or both trasmitted. That is to say, they must have the same polarization.
Therefore, once we find the fact of a photon in each side of the PBS, the incident beams must have collapsed to state |Φ + or |Φ − . To distinguish Φ + and |Φ − , we may take a
Hadamad transformation to each of the outcome beams first and then let them pass aditional polarizing beam splitters and finally make a detection using 4 photon detectors(see Fig. 3 ).
The Hadamad transformation is:
i.e.,
After this transformation, states |Φ + and |Φ − can then be distinguished by the observation about which one of D 1 and D 2 is fired and which one of D 3 and D 4 is fired(see in Fig. 3 ) .
Now we see how to make yield the a prori pure entangled states by these properties of PBS. We propose the scheme in Fig. 4 , which is actually a modified scheme of ref [10] .
However, by the experiment in that paper, although the entanglement swapping is verified, no a priori entangled pairs can be produced and the entanglement swapping is only verified by the measurement which destroies the swapped entangled states.
In the set up in Fig.4 Such a setting has ruled out any possibility that two pairs of entangled states produced in one side of the nolinear crystal and nothing produced in the other side of the nolinear crystal.
Suppose such a event happens. For simplicity we assume two pairs in the left side of the crystal. Now beam 1 must consist of two photons and beam 2 consists of nothing. Explicitly, the state of two pair term for beam 1 and 4 in a type II parametric downconversion process
where |nH, mV i indicates a state including n horizontally polarized photons and m vertically polarized photons in beam i. In our coincidence we require one from D 1 , D 2 and one from D 3 , D 4 are fired. For the term of |2H or |2V , they are always on the same side of PBS 1 and PBS 0 therefore these terms are ruled out by the requirement of our two conditions for the coincidence. For the term of |1H1V , after it reaches PBS 1 , it will distribute in different sides of PBS 1 . However, they will finally be at the same side of PBS 2 , because a PBS transmits state |H and reflects state |V . Therefore, whenever the event of two pairs in the same side of the crystal happens, photons in the upper beam will be finally at the same side of PBS 0 therefore either both D 3 and D 4 will be silent or both D 1 and D 2 will be silent. These unwanted events are totally excluded by our definition of the coincidence.
So far we have had a scheme to produce the pure entangled states. This scheme itself can be regarded as a demonstration of the non-post selection of quantum swapping. Obviously, this scheme can also be used to demonstrate many other notrivial unconditional quantum tasks such as the unditional quantum teleportation [9] , since this scheme can offer us a priori pure entangled states.
This scheme has a very high feasibility in practice. In the set-up, even the photon detectors with very low efficiency can work very well, which differs totally from the cascaded method [5] . And also, our scheme is obviously only a slight modification of the exisiting quantum swapping experiment [10] . I believe it can be carried out by the exisiting technology easily. 
